Hyperosmotic oxidation of glucose and decarboxylation of histidine in the gastric mucosa.
Paired slices of rat gastric mucosa were incubated with labeled glucose or histidine in isosomotic solution of 3-fold hyperosmotic solutions concentrated in NaCl, KCl, or ethanol. The rate of (1-14C)glucose oxidation to 14CO2 in isosmotic solution was reduced by 74% in hyperosmotic NaCl and by 28% in hyperosmotic KCl. The rate of (6-14C)glucose oxidation to 14CO2 in isosmotic solution was reduced by 64% in hyperosmotic NaCl and by 53% in hyperosmotic KCl. Reductions of glucose oxidation in hyperosmotic ethanol were not significant. The ratio of 14CO2 formed from (1-14C)glucose to that formed from (6-14C)glucose was not significantly changes by hyperosmotic NaCl or ethanol, but was significantly raised by hyperosmotic KCl. The rate of (carboxyl-14C)histidine decarboxylation in isosomotic solution was reduced significantly by 48% in hyperosmotic NaCl, by 30% in hyperosmotic KCl, and by 27% in hyperosmotic ethanol. We conclude that hyperosmotic solutions reduce glucose oxidation and histidine decarboxylation by rat gastric mucosa in the order of potency: NaCl greater than Kcl greater than or equal to ethanol. Thus hyperosmotic solutions inhibit the source of metabolic energy for stimulated acid secretion, the citric acid cycle, and the formation of the secretagogue histamine.